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Barbara Mortimer Thomas graduated in
"Arts" at Sydney University in 1928, and then
commenced a medical course. In her second
year, however, she was chosen to represent
Australia at hockey, and toured South Africa,
Europe and Great Britain. She was unable to
resume her medical course, and remained in
London, training as a physiotherapist at St-
Thomas' Hospital. She continued her work
there until she was killed during the "Battle
of Britain," when the hospital was bombed.
I understand that she was herself keenly
interested in the subject of sporting injuries,
and, as an international hockey player, would
have had many opportunities to deal with
them. The subject of this talk would, I am
sure, have interested her.
The subject is a wide one, and there is still
much to be learned, both in regard to diag-
n0sis and treatment. Some injuries are more
frequently found in certain sports, for
example spiral tibial fractures and strained
knee ligaments in skiers, mallet finger in
cricket and baseball, tendo-achilles rupture in
squash and tennis, muscle tears and haema-
tomas in football and so on, but many of the
injuries we come in contact with are universal
to all forms of sporting activity"
PREVENTION
Prevention of the majority of sporting in-
juries is possible, and can be considered under
the following headings:
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Fitness." This must be complete, both
physical and mental. The training programme
must be carefully worked out and graduated.
There must be a correct ratio of work, re-
laxation and sleep~ The diet must be sensible,
well balanced, and care taken to avoid fads.
Exercises used in training should be aimed at
improving muscle control and power, but at
the same time developing endurance, and im-
proving agility. Physiotherapists are in a
position to advise on this aspect and exercise
routines known to be limited in their effective..
ness~ for example those which stretch ligaments
with muscle protection eliminated, or exercises
against a fixed resistance with little joint
movement, can be eliminated from the train-
Ing programme.
Recovery from injury must be complete
before we can allow a player to return to his
or her sport. An unfit star is of less value to
the side than a fit substitute and far more
vulnerable to further injury, which is un..
desirable both from the player's and the team's
point of view. OUf assessment of fitness can
probably be improved; we are concerned
really for the players' safety but we do not
know what are the minimal functional re-
quirements. For example, what quadriceps
strength is required in order to return to foot..
ball? Does the knee require full extension for
running? What range of dorsi-flexion of the
ankle joint is required for running?
There are functional factors to be considered
as welL Some players have a greater tolerance
to pain and can still give 100% performance
notwithstanding the discomfort of a chronic
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InjUry. They are prepared to tolerate this
until the end of the season when they know it
will improve. In football, no player is fit to
play on Saturday who cannot train fully 48
hours before. In doubtful cases close co-
operation is required between coach, com..
mitteemen, physiotherapist and doctor before
this decision of fitness to play can be made.
Safety factors which are entirely a medical
responsibility, and which should bar would-be
competitors from body contact sports are:
(1) Loss of function of one of paired or...
gans, e.g. eyes, kidneys.
(2) Severe cerebral concussion on three
occasions.
(3) Chronic infection.
Skill: This is partly inherent in the player,
and partly acquired. The latter can be im..
proved by practice, better coaching and
training methods, better equipment and de..
termination, and whatever sport one considers,
this enormously enhances the competitor's
safety.
Precautionary Measures: These include
stricter enforcement of rules and greater
penalties for unnecessarily rough play, for
example, the use of elbows in football, "throw-
ing" in cricket and so on. Stricter inspection
of stops, rings, splints, nails, etc., of players
in football would also cut down the number
of minor but troublesome injuries.
The material we are dealing with is first
class, mostly young, fit, keen to resume play..
ing as soon as possible, with no problems of
compensation or third party litigation, these
patients on the whole want to recover quickly
and our results in this group could he taken
as standards for aU others. The other big
advantage, when considering this group of
patients, is that we may be in a position to
actually see the injury occur, and certainly
to examine it carefully immediately after,
before swelling, pain and protective muscle
contractions have clouded the issue.
DIAGNOSIS
OUf aims are to establish a diagnosis, re..
lieve pain, and decide on a plan of treatment
aimed at early restoration of function of the
part affected, whilst maintaining full physical
fitness of the rest of the body. Again the
physiotherapist is in a strong position to ad..
vise on which exercises the player should
concentrate, which are both beneficial to the
injured part, and which maintain a high
degree of general fitness.
Diagnosis is made very much easier if quiet
and private facilities are available for careful
examination, and if it is possible for the
physiotherapist to be present, diagnosis and
management can be discussed, and treatment
instituted without delay. In sporting injuries,
an accurate history is of great importance,
particularly of the exact mechanism of injury.
Good records should be kept, particularly of
measurements, both of muscle girth, and of
range of movement. To be a little more ob-
jective in measuring knee and elbow flexion,
I now measure the distance, on active knee
flexion of the heel to buttock, or proximal
wrist crease to front of shoulder. X-rays
should be available. If one's clinical impres..
sion suggests instability of a joint, this is
easy to feel if the examination is made soon
enough after injury; X..rays should be taken
under general anaesthesia with the joint
strained in such a way as to show the type
and degree of instability.. At the same time
the joint can be examined for any mechanical
block to normal function.
In sub-acute or chronic soft tissue or joint
injuries, which although of simple origin have
failed to respond to conventional treatment,
one is wise to consider the possibility of gout,
or a rheumatoid diathesis.
Serological investigations such as estimation
of Sedimentation Rate, Latex Fixation, and
Serum Uric Acid may confirm these sus-
picions, and the appropriate therapy usually
results in improvement. I have seen a proven
case of gout affecting the heel of a promising
young runner at the age of II years.
TYPES OF INJURY
The commonest injuries are those which
affect the musculo-tendinous unit, joint capsule
and ligaments, and of course fractures. Head
injuries are also quite common, and external
chest injuries, hut internal chest or intra-
abdominal injuries are fortunately rare, but
should always he looked for as they are
potentially so dangerous.
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Fractures
The majority of fractures require relatively
long term management, and are not the con-
cern of this paper. However, in recent years
there has been a swing towards more rigid
internal fixation of fractures by compression
plates, and this is practised mainly by EUIo..
pean surgeons for skiing fractures. This, to-
gether with suction drainage, and a modified
post-operative plastic foam splint, avoids what
is termed the "plaster disease," and enables
early active movements to take place, with
quicker restoration of function. In the
management of minor fractures, which do con-
cern us, we should certainly ask ourselves "is
plaster really necessary," because it does en..
courage joint stiffness and does not aid in the
reduction of swelling.. Occasionally I consider
there is an indication for internal fixation of
metacarpals, especially long oblique fractures,
in order to restore function more quickly..
Musculo..Tendinous Lesions
We usually speak of lesions of the musculo-
tendinous unit as being Direct ("corked" leg)
or Indirect (vigorous muscular effort or sud-
den overstretching) .. The indirect injuries are
more prone to occur in unfit competitors who
place a sudden maximum demand on the
unit. Possibly because of a momentary neuro-
muscular incoordination, the forces applied
are sufficient to cause partial or complete
rupture.
Principles of Treatment
Rest: An initial period of rest is essential
for most injuries, and no energetic treatment
should be carried out for 36 hours, by which
time the limiting factor, pain, is greatly re-
duced, and gentle active movements can he
commenced..
Prevention and Reduction 0/ Swelling
(a) Pressure should be applied to the in-
jured part immediately, and if possible the
pressure should be localized by means of felt
pads, held on hy one way stretch elastic band-
age. Sufficient analgesia should be given to
enable the patient to tolerate the pressure for
at least twenty minutes initially, and then it
should be re..bandaged. I am against the use
of locally applied ice, because this is usually
directly on the skin, and pressure bandaging
is delayed. At a later stage, however, there
might be a place for active exercises in a cold
atmosphere; I have had a limited experience
of applying this principle in the management
of badly crushed hands, with favourable re..
suIts.
(b) Elevation is easy to achieve with the
extremities, and migration of the haematoma
and traumatic effusion away from the injury
is encouraged..
(c) The muscle pumping caused by active
movements aids venous drainage, and there..
fore absorption of the "crystalloid" component
of tissue fluid, and at the same time en-
courages lymphatic absorotion of the "col..
loid" component.
Mobilize, Strengthen and Stretch
After the initial period of rest, active move-
ments should be encouraged, the limiting
factor to progression being pain. As soon as
a fair range of movement has been regained,
the patient should be instructed in how to
perform gentle stretching exercises to the in..
jured part, maintaining full control of the
degree and force used, himself. In order to
gain his confidence for further progression I
think it is in order for the physiotherapist to
"feel" gently and increase the stretch a little,
and to supervise the initial stages particularly.
Active exercises ideally should be those which
encourage a full range of active movement of
the joint against a small resistance. In some
sites isometric exercises are considerably better
than nothing, for example in a dislocation of
the shoulder isometric contractions of deltoid
can do no harm and make the eventual mobi-
lization much easier to achieve. They can
be commenced immediately after reduction has
been achieved. Short wave diathermy plays a
useful part as a preliminary to these super-
vised exercises.
Other aids such as ultrasonic, faradic and
galvanic mixed currents are acclaimed by
some, hut carefully controlled objective ex-
periments, which physiotherapy units in teach-
ing hospitals are best equipped to make, are
needed to assess their merits..
Manipulation under Anaesthesia
This is occasionally sllccessful in resistant
joint and soft tissue injuries, particularly
those involving the foot and ankle. I have
also found it useful in lesions of the musculo-
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tendinous junctions of adductors, hamstrings,
and rectus femoris, which have failed to re-
spond to conventional treatment.
Injections
(a) Hydrocortisone has a definite place if
it can be injected with ease into a localized
spot of persistent tenderness. In my ex-
perience it is mostly effective in tendon sheath
lesions of, for example, long head of biceps,
wrist extensors, peroneal tendons, tihialis
posterior and anterior. It is sometimes
effective if injected into a localized area of
capsule or ligament, but I am not happy to
use it in major joints because of the risk of
infection.
(b) Enzyme injections can only operate by
aiding the migration of trauma tissue fluid
away from the injury. They cannot in any
way accelerate the normal process of healing
and repair, and application of the simpler and
much cheaper basic principles outlined above
accomplishes the same end result. Their great
danger lies in their misuse; there are many
who use them as the treatment, and the
"mobilize-strengthen-stretch" phase is often
neglected.
Local anaesthesia has little if any place. No
player can be considered fit to play who has
a pain killing injection before the game starts,
and there is no place in my opinion for its
use during a game because:
(i) the analgesic effect is short lived, and
followed by increased pain, when
"wearing off";
(ii) increased tissue damage can be ex~
peeted following the elimination of
pain, our protection against further
injury;
(iii) the performance of the player is
usually poor;
(iv) the natural dislike of injections by
the player leads to a lowering of con-
fidence in their medical officer.
Lesions of the musculoootendinous unit
usually result in local bleeding, and the
management of this has already been outlined.
Occasionally a large deep~seated haematoma
requires aspiration or evacuation followed
by pressure bandage and rest. I have not
practised the immediate forceful stretching
manipulations recommended by Corrigan
(1965) ; the lesions are usually quite painful,
and following a short period of rest the player
can be instructed in how to stretch the
muscle, initially under supervision, fol-
lowed by appropriate active exercises. Exeroo
cise within the limits of pain is allowed and
with this routine, players should be fit to
resume their sport within a week, or occasion..
ally two. For chronic strains of certain
muscuIoootendinous junctions, notably the
origin of rectus femoris, the hamstrings, the
long head of biceps, and the adductors brevis
and longus, a complete rest from all activities
which produce pain should be ordered for
three or fouf weeks. Unfortunately players
tire of this prolonged period of inactivity and
are susceptible to "quack cures" recommended
by trainers and various "hangers on," a part
of all sporting clubs. These people should be
strictly disciplined because of the potential
hazard. (A common and in my opinion un-
necessary time for "advice" to be given is the
"body rub down" period.)
The tendon rupture most frequently encoun-
tered affects the tendo achilles, often missed
because of the ability of the long toe flexors,
tibialis posterior and peronei, to plantar-flex
the foot. The real test of rupture is whether
the patients can hop on their toes. With recent
tears this is too painful to attempt, and a good
"screening" test is to squeeze the bulk of the
calf muscle from side to side and observe the
degree of plantar flexion this produces of the
heel. Tears of the rotator cuff are also seen,
and if recent should be repaired. A little extra
room can be made under the acromion to
accommodate the repair, by dividing the
coraco-acromial ligament.
Tears of the quadriceps mechanism, and
avulsion of the insertion of flexor digitorum
profundus should also be dealt with by sur-
gery, but mallet fingers are usually treated
with a small splint on the dorsal aspect of the
finger.
Common Injuries to the Knee foint
These form a large percentage of trouble-
some sporting injuries. Some players are
more prone to' knee injuries than others, and
the importance of quadriceps exercises needs
emphasizing to them.
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Simple contusions may cause a traumatic
synovitis, or a localized haematoma in the
qu~driceps expansion. These can be quite
paInful but respond to the principles outlined
for the management of muscular injuries.
Capsule, Ligaments and Menisci
. Obviously major injuries to the capsule and
hgaments should be treated by surgical repair.
The. extent of the damage can be gauged by
straIn X-rays, and confirmed by the operative
findings. An obviously locked meniscus should
also be dealt with by immediate surgery, but
one sees these infrequently.
Minor strains of the ligaments and capsule
are best dealt with symptomatically by a pro-
g.ramme of rest, followed by progressive re-
sIstance exercises. The majority of minor
ligamentous and meniscus lesions should be
treated conservatively. Combinations of in R
juries are often seen in the knee, and this
reduces the chance of an isolated surgical pro-
cedure being successful. We have all seen
many examples of fairly definite meniscus
lesions improving with physiotherapy. Pre-
sum~bly some peripheral tears heal, and
partIally detached menisci become functionally
accommodated. I am reluctant to carry out
medical rnenisectomy for some months followR
ing a combined minor medial ligament and
meniscus lesion, because of the high per-
centage of normal menisci removed in such
cases.
Between these two extremes lies the largest
and most important group. If there is any
dopbt about the integrity of the ligaments of
the knee joint, examination and strain X-rays
under anaesthesia are indicated.. The player
should be told that if a major ligamentous
injury is confirmed, surgical repair will fol-
low, and by this means only one anaesthetic
is required. Joint laxity must be compared
with the normal side, both in a lateral and
ante:o-posterior direction. I consider surgery
to gIve better results, than plaster of paris
immobilization because:
(i) careful repair of the individual struc-
tures gives better apposition and less
scar tissue to stretch subsequently;
(ii) healing with herniation of ligaments
into the j oint is obviated;
(iii) earlier active movements can be in-
stituted, by having the plaster of paris
splint bivalved after two weeks;
(iv) it allows one to explore the rest of the
joint.
Cruciate Ligaments
Without question the best time to effect
cruciate repair is immediately after injury.
Major ligamentous damage is usually wide-
spread, and if the cruciate ligament affected
is allowed to heal in a lengthened position, the
capsule generally is a little slack, and this is
one reason why late repair is so fruitless. The
various surgical techniques of repair or sub-
stitution will not be considered, but if at
o.peration repair or reconstruction is not pos-
sIble, at least the knee can be immobilized in
a moulded plaster of paris to approximate the
frayed ends and hold them in this position
until union is progressing. In anterior cruciate
damage, the plaster should be applied with
th.e patient s,-!pine, the knee slightly flexed,
wIth the tibIa pushed backwards on the
femoral condyles; if the posterior cruciate is
damag~d, the plaster should be applied with
the p~t~ent prone, the knee slightly flexed, and
the tIbIa pushed forwards on the tibial con-
dyles ..
Collateral Ligaments
These should be repaired as tightly as pos-
sible, in my opinion in slight flexion, either
by direct suture, or by staples, or in some cases
screws, especially where bony avulsement has
occurred.
" The postero-Iateral aspect of the knee joint
IS frequently the site of injury, which is not
surprising when one considers the complexity
of vulnerable structures in this area. The
lateral meniscus, the popliteus tendon sheath
attachment to it, the capsule, lateral ligament,
tensor and biceps insertions and the capsule
of t~e supe:i?~ ~ibio-fibula jo~nt are all diag.
nostlc possIbIlItIes and sometImes difficult to
differentiate" If the indications are present
for examination under anaesthesia, this should
be done, .hut the majority respond slowly to
conservatIve treatment.
Aspiration of the knee joint should not he
done regularly and in my opinion should not
be folI~wed by intra-articular hydrocortisone.
There IS a place for a diagnostic aspiration,
12 THE AUSTRALIAN JOURNAL OF PHYSIOTHERAPY
or aspiration of a painful haemarthrosis or
effusion which is causing reflex quadriceps
inhibition but it should not be repeated be-
cause of the risk of low grade infective syno..
vitis~ Synovial membrane is a very delicate
structure and responds to irritation by an
increased secretion of j oint fluid, but in the
early stage it retains its ability to absorb it
also. To chronic irritation it responds by
becoming thickened, sometimes pigmented and
occasionally villous, and when this stage is
reached rest is the only treatment likely to
be effective. If not, synovectomy has to be
resorted to, and this rules out any further
competitive body contact sport.
Ankle Injuries
The principles of immediate diagnosis,
localized pressure, elevation, early active exer..
cises and gentle stretchings are easy to apply
to ankle injuries. As with knee injuries,
efforts should be made to establish the degree
of instability of the j oint by means of strain
films under anaesthesia. This should be under..
taken if there is:
(i) a past history of repeated giving way
of the ankle;
(ii) swelling in excess of that associated
with a simple strain in the absence
of bone injury;
(iii) obvious instahility on clinical exami..
nation immediately after the injury.
If gross instability is revealed, I consider
that surgical repair gives better results than
plaster of paris immobilization for the same
reasons as with knee ligament injury. At
operation one sometimes sees a deficiency of
capsu!e, particularly in the region of the
anterior talo-fibular ligament, and a Watson
Jones Tenodesis can be carried out utilizing
peroneus brevis which is drilled through a
hole in the fibula and neck of talus, and
sutured back into itself.
Less severe ligament strain can be quite
troublesome; the anterior and middle slips of
the lateral ligament, and the posterior tibio..
fibular ligaments are often vulnerable to rota-
tion strains of the body of the talus in the
mortice.. If rest, pressure bandage, heat and
active exercises have failed to render the ankle
asymptomatic, an attempt should be made to
isolate the residual pathology by establishing
which movements cause stress pain; gentle
stretchings, if possible by the patient, should
be carried out in this range. There is no
evidence that such passive movement produces
lax ankles and subjecting a sprained ligament
to gentle functional intermittent stretches, pre-
vents the ligament from healing in a shortened
position.
A common cause of painful ankles in foot-
baIlers is the impingement exostoses. These
project from the anterior margin of the tibia
and dorsal neck of talus, and on full dorsi-
flexion may trap the synovial membrane be-
tween them. In some cases excision of these
exostoses is indicated and the results are
satisfactory.
Tenosynovitis about the ankle joint is quite
common, and does not respond to conventional
physiotherapy. In these cases I have found
hydrocortisone a great help, but in some cases
exploration of the tendon sheath is indicated,
and variable pathology is encountered.
Plantar fasciitis is occasionally met with.
Hydrocortisone injections in the heel are ex-
tremely painful, and I have had more success
with an excavated cork heel raise. It has
already been mentioned that gout, rheumatoid
or ankylosing spondylitis may be behind such
lesions.
Injuries to the Spine
Backache is a frequent complaint of par-
ticipants in all sports. The spine should
always be examined thoroughly, including
X-rays, to establish whether or not there is
any anomaly of development, bone injury,
or bone or joint pathology. A Dumber of
adolescent football players, pushed into senior
ranks too soon, complain of backache which
is often due to vertebral epiphysitis. The
treatment in such cases is to restrict the activity
to within the limits of pain until vertebral
growth has ceased. One case I recently
encountered was that of a footballer who
had complained of backache for three years.
He originally sustained a subluxated acromio ..
clavicular joint treated by strapping. He
developed furuncles from this, then numerous
carbuncles, and presumably, a low grade
osteomyelitis of spine.. This was relatively
asymptomatic until repeated manipulation
by a chiropractor caused the onset of pain.
The rnaj ority of "myo..fascial" backaches,
and some prolapsed intervertebral discs re-
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spond favourably to mobilizing active exer-
cises, aided in some cases hy manipulation
under anaesthesia. Epiphysitis and acute
sciatica with objective findings, are best dealt
with a little more gentIy initially.
Shoulder Injuries
Acromio-clavicular subluxation, if mild,
requires only a weight relieving sling for a
fortnight, during which time gentle active
movements can be practised. If more severe,
I have used a broad webbing strap attached
behind to a belt or waist-band, padded as it
crosses the clavicle, and attached to a modified
sling anteriorly, in such a way that the arm
is supported by the same strap which holds
the acromioMclavicular joint reduced.
Dislocation of the acromio-clavicular joint
should, for most participants in sport, be
treated surgically, and my practice has been
either to use a Bosworth Screw, or a wire
transfixing the j oint. At eight weeks this
fixation should be removed, but some pro-
tection must be given to the arm for the whole
of this time.
Dislocation of shoulder j oint should be fol-
lowed by three weeks immobilization on the
first occasion, hut isometric exercises can be
commenced immediately. Surgical repair is
indicated for recurrent dislocation which is a
real disability to the player.
Wrist Hand and Finger Injuries
Scaphoid fractures should he immobilized
in plaster of paris for eight weeks and then
the wrist is gently mobilized. If radiological
union is not complete at this stage, further
immobilization does not guarantee that it will
become so subsequently, nor does it always
have a favourable effect on the incidence of
avascular necrosis..
Fractured metacarpals produce considerable
swelling, and should be immobilized in such
a way that finger movements can be carried
out. Occasionally there is a place for internal
fixation. When considering metacarpal or
phalangeal fractures our main concern is with
rotation. A volar slab does not allow enough
flexion of the rnetacarpo-phalangeal or proxi-
mal interphalangeal joints, and in such cases
where finger immobilization is required, I
have used a boxing glove dressing of wool,
and crepe, which is changed at weekly intervals
and retained for no more than three weeks.
DISCUSSION AND SUMMARY
It is obvious that I have only touched on
some of the many important aspects of this big
subject. Reduction in the incidence of sportM
ing injuries generally will be achieved when
we are more familiar with the special pre M
ventative measures needed in anyone sport
to reduce the incidence of its special injuries.
This assessment requires closer co-operation
between sporting clubs, their medical officers,
physiotherapists and coaches. The result
should be the development of a training pro-
gramme which is so designed that many of
the irritating but sometimes persistent lesions
encountered at the start of the season can be
prevented.. Diagnostic aids to establishing the
severity of the injury have been discussed,
particularly examination and strain X-rays
under anaesthesia.. There is still considerable
argument amongst orthopaedic surgeons as to
whether severe ligamentous joint injuries
should be treated conservatively by piasteT of
paris immobilization, or by operation. Very
few surgeons have had sufficient experience of
both methods, in a statistically significant
number of cases, to objectively compare their
results. If we are to know which is the best
form of treatment, first and foremost, we must
have good records. Accurate records demand
skilled observation and these are best achieved
by having continuity of medical and physio-
therapy observation right from the injury to
when the player is considered fit to return to
play.
The basic principles of rest, reduction and
prevention of swelling, early active move·
ments and gentle stretching have been dis..
cussed generally, and in relation to certain
areas. Our aim is restoration of normal funcM
tion and complete physical and mental fitness,
and our programme of muscle rehabilitation
should be designed to achieve speed, strength,
endurance and agility.
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